Monoklonalni gamapatie a trombofilni stavy

1. edukaéni sympézium CTS, 7.-8.10.2019, Plzen
S. Rajnochova Bloudickova
Klinika nefrologie TC IKEM




Co jsou to monoklonalni gamapatie

U heterogenni skupina onemocnéni charakterizovana proliferaci diferencovanych B-lymfocyta,

jejichz klon produkuje elektroforeticky a imunologicky homogenni protein, tzv. monoklonalni

imunoglobulin (= Mlg, paraprotein, M-komponenta)
O Mig lze detekovat v séru a/nebo v modi
O zahrnuje benigni | maligni onemocnéni

O prevalence nardsta s vékem

Alburmin
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Klinicka klasifikace monoklonalnich gamapatii dle Kyla

Typicky mnohocetny myelom

IgG, IgM, IgA, IgD, volné retézce, kappa, lambda

Variantni formy myelomu

doutnajici myelom

plazmocelularni leukémie

nesecernujici myelom

solitarni kostni plazmocytom

extramedularni plazmocytom

osteoskleroticky myelom (POEMS)

Waldenstromova makroglobulinémie

Zhoubné lymfoproliferativni stavy

maligni lymfomy

chronicka lymfaticka leukémie

Nemoci tézkych fetézcu

alfa, gama, delta, mi

Amyloidadza

primarni/sekundarni (u MM)

MGUS

benigni monoklonalni gamapatie (IgA, 1gG, IgD, IgM,
volné retézce)

v ramci neoplazii z bunék nevytvarejicich bézné Mig

ﬁi




Diagnostika

Uo0o

ELFO moci a séra: zakladni screening pro detekci M-proteinu (gradient okolo 0,5g/I)
Imunofixace séra anebo moci:
- k uréeni Ig tfidy M-proteinu a antigennich typu lehkych fetézct (k/A)
- v pfipadé pozitivity ELFO
Stanoveni volnych lehkych fetézci:
- detekce koncentrace volnych fetézcli od 2mg/ml
- denni produkce kolem 500mg, vyluc¢ovano 1-10mg
- zvySené hodnoty polyklondlnich FLC- autoimunitni onemocnéni

- zvySené hodnoty monoklonalnich FLC a poméru k/A- lymfoproliferativni
onemocnéni, AL amyloiddza, nemoc lehkych fetézcl, nesekreéni myelom

Stanoveni tézkych/lehkych retézci (Hevylite assay)- k monitoraci pribéhu, remise, relapsu malignich MG
Fenotypova a cytogeneticka analyza (FACS, FISH)- detekce nadorové zménénych plazmatickych bunék
Vysetreni kostni diené:
- soucast diagnostického algoritmu u pac. s MGUS typu IgA a IgM
- neni nutné u asymptomatickych pac. pokud je M-protein 15g/I a neni organové
postiZzeni (v ramci dispenzarizace)
Zobrazovaci vySetieni: RTG skeletu, celotélové PET/CT ¢i PET/MRI
- neni bézné doporucovano u pac. s M-proteinem typu IgG < 15g/1 ¢ilgA <1
kostnich bolesti
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Nalezy nepodporujici benigni gamapatii

o 000000000 o

rostouci hladina paraproteinu

paraprotein nad 30g/I

pritomnost lehkych fetézc(i v séru a v moci
snizeni hladiny normalnich imunoglobulin(
pocet plazmatickych bunék ve dreni nad 30%
extramedularni infiltraty plazmatickych bunék
pritomnost osteolytickych lozZisek
hyperkalcémie

postiZeni jater a/nebo sleziny

anémie

extrémneé vysoka sedimentace




Monoklonalni gamapatie nejasného vyznamu - MGUS

Definice: . ) , . . v
O pritomnost M-proteinu v séru anebo v moci a nejsou splnéna

kritéria pro MM, WM, AL amyloiddzy Ci jiné lymfoproliferace

O klinicky bezptiznakovy stav char. nezhoubnou proliferaci
plazmatickych bunék produkujicich M-protein

Epidemiologie:

etnikum: ¢ernosi > bélosi > asiati

vék: <50let 0,2%, >50let 1-1,7%, >70let 3%, >80let 4-5%
geneticka dispozice

(W

Patogeneze:

vlivy Zivotniho prostredi
koincidence s chron. ¢i autoimunitni onemocnénim

(W

genetické odchylky (chrom. aberace)
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Diagnosticka kritéria

M-proteln

FLC pomér
Inflltrace KD

Organové postlZeni

Non lgM MGUS lgM MGUS Light-chaln MGUS
< 30 g/l <30 g/l Serum-0 g/l

+ negativni imunofixace

Mot - 0 g/l

< 500 mg,/24 hod
- - < 0,26 nebo = 1,65
< 10% klonalnich PC < 10% lymfoplazmocyti < 10% klonalnich PC
Nepfitomnost: Nepfitomnost: Nepfitomnost:
C: S/Ca < 2,75 mmal/| Anémie C:5/Ca < 2,75 mmol/l
R: S/kreatinin < 177 pmol/ Hyperviskozity R: S/kreatinin < 177 pmol/l nebo
nebo CrCL < 40 ml/min Hepatosplenomegalie CrCL < 40 ml/min
A: Hb =100 g/ Lymfadenopatie A: Hb =100 g/l
B: osteolytickych lézi/ B: osteolytickych lézi/
osteoporozy a kompresivnich osteoporozy a kompresivnich
fraktur fraktur

Hajek R. et al. .Transfuze Hematol 2018; 24, Suppl 1.

{Upraveno podle [Rajkumar et al., 2014, 2016].)
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Klasifikace

Nizké rizlko M-lg <15 g/l, typ 19G a pomér FLC v normé

MNizké-stfedni nziko 1 podminka nesplnéna

-

Vysokeé-stredni nziko | 2 podminky nespl

Doporucena dispenzarizace

Vysoke riziko Mesplnéna Zadna MGUS IgG-kappa, nizkeé riziko transformace
= doporuceny pravidelné kontroly a 12-18 mésicu
od druhého roku sledovani

Poznamka: Ve skupiné nizkého rizika je pouze 5% riziko
noklondini gamapatie do 20 let od stanoveni diagnézy |MGUS IgG-kappa, nizké az stredni riziko trans-
je pak viZe tohoto rizika jiz 58 %! formace o ) o
Vysvétlivka: ELC - volné lehke fetézce. = doporuceny pravidelné kontroly a 6-12 meésicu
od druhého roku sledovani

MGUS IgG-kappa, stifedni az vysoké riziko trans-
formace

= doporuceny pravidelné kontroly 4 4-6 mésicu
od druhého roku sledovani

MGUS IgG-kappa, vysoké riziko transformace

= doporuceny pravidelné kontroly a 2-4 mésice od
druhého roku sledovani

IKE
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Prognodza

Polet MAYO PETHEMA PETHEMA CMG

rizlkovych model (2005) model (2007) model (2010) model (2017)

faktori Riziko progrese Riziko progrese Riziko progrese Riziko progrese
ve 20 letech v 5 letech v 7 letech v 10 letech

Low-risk MGUS 5% 2% 2% 1.6%

Low-Intermedlate MGUS 1% 10% 16% 17%

High-Intermedlate MGUS 57% A6% 72% 23%

High-risk MGUS 58% - - 39%

Ultra high-risk MGUS - - - 52%

Upraveno podle [Rajkumar et al., 2005; Perez-Persona et al., 2007; Perez-Persona et al., 2010; Sandecka et al., 2017].
Mayo model (2005) - ctyfi rizikové skupiny pacientd s MGUS definovany na zakladé pritomnosti 0-3 rizikowvych faktori: = 15 g/l koncentrace sérového M-proteinu, non-lgG izotyp téfkéno
retézce M- proteinu a abnormalni pomeér FLC v séru. PETHEMA model (2007) - dvé rizikove skupiny pacientd s MGUS definovany na zakladé 0-2 rizikowych faktord: = 95% proporce aPC
v ramci viéech PC v kostni dreni a aneuploidie DMA. PETHEMA model (2010) - tfi rizikove skupiny pacientd s MGUS definovany na zakladé 0-2 rizikovych faktorl: = 95 % proporce aPC

v ramci viech PC v kostni dieni a _evolving® povaha sérového M-proteinu. CMG model (2017) - pét rizikovych skupin pacient s MGUS definovany na zakladé pfitomnosti 0-5 rizikowych
faktor(: koncentrace M-proteinu v séru = 15 g/l patologicky pomér FLC < 0,26 ar = 1,65), infiltrace kostni drené PC > 5%, imunoparéza a hodnota sérového hemoglobinu < 120 g/l.

Riziko maligni transformace MGUS je cca. 1%/rok.

Sandeckd V. et al. Klin Onkol 2018; 31(4): 270-276.
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Moznosti progrese MGUS

|—
M-protein—-related diseases Tumor progression
_ _
Low-risk
7 MGUS
F Intermediate- and high-risk MGUS
AL amyloidosis MGRS L
(MIDD, ITG, Low-risk SMM s High-risk SMM
FS, etc) o
™ Active MM
_g Other M-protein-related End-organ
c% diseases damage (CRAE)

Irreversible end-organ damage Accumulation of genetic, epigenetic,
and microenvironmental abnormalities

Spectrum of the possible progression of MGUS. Acquisition of somatic genetic and epigenetic abnormalities in the
tumor cells and changes in the bone marrow microenvironment lead to the transformation of non-lghM MGUS into SMM,
to MM, extramedullary myeloma (EMM), and plasma cell leukemia (PCL). IgM-MGUS can progress to smoldering
Waldenstrém macroglobulinemia (WM), to WM, lymphoma, or other chronic lymphoproliferative disorders (not shown in
the figure). The stages of progression are differentiated using biomarkers (7) and imaging. Recently, the diagnosis of
“active myeloma™ has been proposed, a condition anticipating the occurrence of end-organ damage (CRAB).5 The
clone may also produce end-organ damage through the M-protein. The protein may target the kidney in monoclonal
gammopathy of renal significance (MGRS), including, among others, monoclonal immunoglobulin deposition disease
(MIDD), immunotactoid glomerulopathy (ITG), and Fanconi syndrome (FS). The monoclonal light chains may deposit in
tissues, causing progressive organ dysfunction; the most notable condition is AL amyloidosis. Biomarkers may help to
anticipate the diagnosis of these conditions, before irreversible organ damage has occurred. Other M-protein—related
condtions, such as autoimmune neuropathies and chronic cold agglutinin disease, are caused by the autoantibody
activity of the M-protein.

IKE
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Dif. dg. MGUS/MM

Doutnajici myelom

Mnohoéetny myelom

Koncentrace monoklonalniho
imunoglobulinu v séru < 30 g/l

Poéet klonalnich plazmocytd v kostni

dreni < 10 % pfi cytologickém a event.
i histologickeém wysetfeni (pokud bylo

provedeno).

Koncentrace monoklonalniho
imunoglobulinu v séru = 30 g/l

a/nebo

pocet klondlnich plazmocytd v kostni dreni
=10%

Je pfitornen monoklonalni imunoglobulin v séru a/
nebo v modi (bez specifikace koncentrace).

V kostni dfeni je pfitormno =10 % klonalnich
plazmocytd anebo je plazmocytom prokazan
biopsii tkané (mozZné i méné v pfipadé pfitomnosti
CRARE).

Neni pfitomno poikozeni organd & tkani
myelomem (vcetné kostnich loZisek)
a nejsou dalii symptormny.

MNeni pfitornno podkozeni organd & tkani
myelomem (vietné kostnich loZisek)
a nejsou jiné symptomy

Je pfitomno poskozeni organd a tkani myelomem,
tak jak je definovano v nize uvedené tabulce
JCRAB®.

MNeni jina B-lymfoproliferativni choroba.
Meni pfitomna AL-amyloiddza nebo
choroba z ukladani lehkych i tézlkych
fetézcl anebo jiny typ poskozeni
organismu monoklonalnim lg.

wUltra high risk™ doutnafici mnohocetny
myelom

= infiltrace kostni diené

= 60 % klon. plazmocytl nebo

pomér postiz,/nepostizenych FLC v séru =
100 nebo >1 lozisko pfi MRl = indik. lé¢ba

Symptomaticky nesekreZni myelom

Infiltrace kostni dfené

=10 % klonalnich plazmocyti,

bez prikazu monoklonalniho imunoglobulinu, ale
se znamkami poskozeni organd.

Upraveno pro diagnosticka doporuceni 2018 podle[ Doporuceni Intermational Myeloma Working Group]

Hajek R. et al. .Transfuze Hematol 2018; 24, Suppl 1.
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Mnohocetny myelom

Definice:

L onemocnéni zplsobené maligni transformaci B-lymfocytd,
jejich klonalni proliferaci a akumulaci terminalnich vyvojovych
stadii- plazmocytl (myelomovych bunék)

Epidemiologie: O incidence 2,65/100tis. obyvatel/rok; 75-79 let 15,57/100tis.,
vzacné mezi 20.-40. rokem véku
Patogeneze: 0 myelomové buriky produkuji monoklonalni imunoglobuliny a

dalsi cytokiny vedoucim k progresivnimu systémovému

organovému poskozeni

n IKE
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Klinicky obraz

Osteolyza (90% Lumbalgie

Hyperkalcémie (30%

Renalni postizeni (29%

Amyloidéza

Postizeni kostni drené (62%)

Hyperviskozita (89%

Deficit imunoglobulinu
Kryoglobuliny

Akrocyandza

Hoffman R. et al.Hematology. Basic principles and practice. Edition 6. 2013; 1311.



Vysetrovaci algoritmus

Screeningové testy pil
podezfeni na myelom

- provadi lékaf prvniho

Testy, které mohou
potvrdit dlagnézu

Testy, které zJIstu)i
vellkost myelomové
masy a prognézu

Testy pro zJI5t&ni
poikozeni tkani a organi
myelomem

Speclalni testy
Indikované u n&kterych
nemocnych

kontaktu

Krevni cbraz, sedimentace
erytrocytd

Aspirat kostni diené,
pfipadné trepancbiopsie

Cytogeneticke vysetifeni
kostni dreng + FISH

Krevni obraz

Imunohistologie
a pratokova cytometrie
kostni dfeng, NGS

lonty véetné Ca, kreatinin,
urea, kyselina mocova,
albumin, celkova bilkovina

Imunofixaéni

vySetfeni pfitomnosti
monoklondlniho lg v krvi
amodi

Kvantifikace MIG v krvi
a modi {denzitometricke
stanoveni)

Urea, kreatinin, clearence
kreatininu, Ca, albumin

Hladina vitaminu B“,

a kyseliny listové, primy

a nepfimy antiglobulinovy
test v pfipadé
makrocytozy

Elektroforéza séra a modi

Volne lehke retézce v krvi

Ca, albumin, beta-2
mikroglobulin

LD, CRP

MR, CT, PET/CT, MIBI

Kwvantitativni stanoveni
polyklonalnich
imunoglobulind

Kvantitativni stanoveni
polyklonalnich
imunoglobulind

Rentgenovy snimek
suspektni oblasti

Rentgenove vysetieni
skeletu nebo |, low-dose-
CT" skeletu

Rentgenove vysetreni
skeletu, LD-CT, PET-CT

Upraveno a doplnéno podle [Kumar, 2016; Munshi, 2017; Smith, 2005; Terpas, 2015]

WVysvétliviy: FISH - fluorescencni in situ hybridizace; NGS - sekvenovani dalsi generace; lg - imunoglobuling MIG - monoklonalni imunoglobuling LD - laktatdehydrogenaza; CRP - C reaktivni
protein; MR - magneticka reronance; CT - pocitacova tomografie; PET/CT - pozitronova emisni tomografie v kombinaci s poditacovou tomografii; MIBI - radionuklidove vysetreni pomoci

technecia sestamibi.

Hajek R. et al. .Transfuze Hematol 2018; 24, Suppl 1.

n IKE
M




Diagnosticka kritéria

Dle Durieho a Salmona (1975) Dg.= 1 velké+1 malé kritérium nebo 3 mala kritéria zahrnujici a+b

A. Velka kritéria B. Mala kritéria

1. Plazmocytom dle histologie a. 10-30% plazmocytu v kostni dfeni

2. >30% plazmocytl v kostni dfeni b. MIG je nizsi nez v kritériu A3

3. Kvantita proteinu c. Pfitomnost osteolytickyh lézi

IgG nad 35 g/I d. Snizené mnozstvi normalnich Ig

IgA nad 20 g/I IgM pod 0,5 g/I, IgA pod 1 g/I, IgG pod 6 g/I
BJ- protein v moci 1g/24h (pokud neni pfitomna amyloiddza)

Dle International Myeloma Working Group (2003) Dg.= museji byt spInéna vsechna kritéria:

1. Pocet monoklonalni plazmatickych bunék v kostni dfeni > 10% a/nebo biopsie k. dfené prokazala plazmocytom.

2. Pfitomen monoklonalni imunoglobulin v modi a/nebo v séru.

3. Pritomna dysfunkce (poskozeni) orgdnu podminéna myelomem:

e C(calcium)- hyperkalcémie (> 2,8 mmol/I ¢i nad horni limit)

e R (renal)- rendlniinsuficience (S-krea > 176,8 umol/I)

* A (anaemia)- anémie s Hb < 100 g/l nebo 20 g/I pod dolni limit normy

e B (bone)- osteolyticka destrukce kosti nebo osteopordza

www.myeloma.cz




Klinicka stadia

. stadium

Jsou splnény viechny nize uvedensg
podminky:

koncentrace Hb > 100 g/l

koncentrace Ca < 3 mmol/|

normalni kostni struktura anebo solitarni
kostni loZisko plazmocytomu

relativné nizka koncentrace M-Ig:

a) M-lgG < 50 g/l, b) M-lgA < 30 g/l,

c) exkrece lehkych fFetézcl v modi < 4 g/24
hodin.

Masa nadorovych bunék:
< 0,6 x101%/m?

II. stadium

MNejsou splnény podminky prvniho ani tretiho
stadia.

0,6-1,2 x 1013/m?

. stadium

Je splnéna alespon jedna z nasledujicich
podminek:

koncentrace hemoglobinu < 85 g/l

zvyiena koncentrace Ca > 2 mmol/|
pokrocilé postizeni skeletu s mnohocetnymi
osteolytickymi lozZisky

a/nebo zlomeninami

vysokeé koncentrace M-lg:

a) M-lgG = 70 g/I, b)M-IgA > 50 g/,

c) vylouceni > 12 g lehkych fetézch moce za
24 hodiny.

>1,2 x 1012/m?

Subklasifikace: A - kreatinin < 177 pmol/1 (2 mg/ml)
B - rendini insuficience s retenci dusikatych |atek, kreatinin > 177 pmol/|

Hajek R. et al. .Transfuze Hematol 2018; 24, Suppl 1.

Podle [Durieho a Salmona, 1975]
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Progndza

Mezinarodni prognosticky index (ISS)

Klinické stadium B2- mikroglobulin (mg/I1) Albumin (g/I)
I < 3,5 a soucasne > 35
] < 3,5 a soucasne <35

nebo 3,5-5,5

R- stadium

>5,5

Revidovany mezinarodni prognosticky index (R-ISS)

Kritéria

ISS stddium | + stand. rizikova cytogenetika dle iFISH + norm. hladina LDH

nejsou splnéna kritéria R-ISS | ani lll

ISS stddium 3 + vysoce rizikové cytogenetické zmény dle iFISH nebo zvySena

hladina LDH

ww. myeloma.cz

Hajek R. et al. .Transfuze Hematol 2018; 24, Suppl 1.
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Lécba ASCT vyznamneé prodluzuje celkové preziti (OS) i dobu do progrese
(TTP) u pacienti s MM

A) OS od 1. linie lécby B) TTP od 1. linie le¢by
(N =1 397 pacientu) (N =1 376 pacientl)
1007 — K-M odhad 1007 ' K-M odhad
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+—~ 80 +— B0+
S 8
Q fedian OS: 103,1 mésicl o
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Graf 19.2A a 19.2B Vysledky lécby autologni transplantaci v 1. linii
0S5 - doba do progrese, TTP
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Amyloiddza

Defini U heterogenni onemocnéni postihujici vétsinu organt a tkani

efinice:

O agregace a depozice bilkovinnych substanci ve formé nerozpustnych
amyloidovych fibril v B-uspofadani ulozenych extracelularné v podobé

amorfnich hmot-amyloidu

O kazdy typ amyloidu ma specificky fibrilarni prekurzorovy protein
O progresivni organova a tkarnova deteriorace
Epidemiologie: ) ) .
O systémova/lokalizovana forma
O incidence: 8-10/1mil. obyvatel/rok
Q vék. distribuce: 50-70let 66%, <40let 4%
Q 1gG 35%, IgA 10%, IgM 5%, IgD 1%
Patogeneze: . - .
O porucha funkce zvolna proliferujicich CD38+ a CD138+ plazmocytl

produkujiicich monoklonalni amyloidogenni lehké retézce=
plazmocelularni dyskrazie

O tvorba makromolekularnich aregat( fibrilarniho materialu s tkarnovym
tropizmem

O obsahuji SAP odolny vici proteolyze =» rezistence fibril vic¢i degradaci
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Klasifikace

Klasifikace Typ amyloidu Prekurzorovy protein
Systémova AL amyloidéza AL lehké Fetézce imunoglobulinu A nebo k
(primarni amyloidoza)

loZiskova AL amyloiddza AL

AA amylolddza AA serovy amyloid A
(sekundarni, reaktivni amyloidoza)

Senllni systémova amyloldéza ATTR nativni transthyretin
(wild-type TTR amyloiddza)

Familliarni amyloldéza z depozice transthyretinu ATTR mutovany transthyretin
Dalsi familiarni typy amyloidozy

AApoA-| Apo A-| apolipoprotein A-l

AGel AGel gelsolin

AFib AFib fibrinogen a

Alys Alys lysozym
Hemodialyzaéni amyloidéza ABM nativni B,-mikroglobulin

Transfuze Hematol 2019; 25, Suppl 1.




Klinicky obraz

Vieobecné, nespecifické, projevy: slabost, malatnost, Unavnost, dbytek hmotnosti

Subjektivni pfiznaky

dusnost a palpitace

synkopalni stavy

ortostaticka hypotenze

dysfonie

dysartrie

dysfagie

dysgeuzie

dysestezie a parestezie DKK
obstipace a prijem

inkontinence modi a stolice

Caste infekce

projevy krvaceni do GIT

erektilni dysfunkce

suchost sliznic (sicca-like syndrom)
zhorseni sluchu a zraku
anhidrdza

klaudikace DKK a zvykacich svald

Objektivni projevy

periorbitalni purpura

{raci nebo pandi” oi)

sufuze spojivek

amyloidova depozita v oblasti vicek
a ve sklivci

makroglosie (imprinty zub)

alopecie (zejména u 7en)

hepato-splenomegalie

portalni hypertenze

koZni ekchymadzy, vaskularni purpura

periartikularni depozita

svalova pseudohypertrofie

{ramenni ,epolety™)

exoftalmus (i jednostranny)

Zvétseni slinnych Zlaz

onychodystrofie

koZni a tukova depozita amyloidu

otoky DKK a pleuraini vypotek

lymfadenomegalie

hypotenze

Klinické syndromy

nefroticky syndrom

chronicka renalni insuficience

syndrom karpalniho tunelu
senzomotoricka periferni neuropatie DKK
autonomni neuropatie

méstnava srdecni slabost

poruchy rytmu

malabsorpéni syndrom

paréza Zaludku a syndrom pseudoobstrukce
séronegativni neerozivni artropatie
syndrom obstrukce dychacich cest
pleuralni vypotek

loZiskove a difuzni

plicni infiltraty

anasarka

hyposplenismus

hypotyredza

Addiscnova choroba

DKK - delni kencetiny, GIT - gastrointestinalni trakt
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Obr. 3. Imunofiuorescenéni prikaz AA amyloidu — plo$né poziti-

LGE MRI srdce- dif. postizeni s maximem v subendokardu

(Obr. 2. Zeleny dichroismus depozit amyloidu v glomerulu v pola-
rizovaném svétle (barveni Kongo &erveni; obijektiv 40krat)

Bauerova L. et al. Ces.-Slov. patol. 2009; 45(3): 64-68.




Diagnostika

Podezieni na amErn |

proteinurie/24 hod. > 0,5 g/den, non Benceova-Jonesova typu

0,5 g/den)

!
Srdce E?HO: Erumernal 5|rka? St'EI'I‘yf myoka[du >.I'2_ mm.s vylojuicenlrn jiné kardialni pficiny, hladina NT-proBNP > 39 pmol/ -
pfi nepfitomnosti rendini nedostatecnosti &i fibrilace sini
biopsie i
celkova sife jater > 15 cm s vyloucenim pasivni kongesce kardidlniho plvodu nebo hodnota jaterni frakce AF > 1,5krat
vy35i oproti horni hranici normy
trie
blochemické vva Nervovy systém periferni: klinické projevy symetricke senzomotorické periferni neuropatie DKK
il ko autonomni: porucha evakuace 7aludku, znamky pseudoobstrukce, porucha vyprazdfiovani bez znamek pfimé
vyietieni kostni i organové infiltrace, erektilni dysfunkce e
- v pripadé priznakl endoskopické vysetfeni s odbérem bioptického vzorku
organove postiZe
biopticka verifikace v pfipadé vyjadrenych pfiznak( nebo radiografické znamky intersticidlniho postizeni
SPE - elektroforéza sé - mnehotetny
myelom, WM - Walde(@ U CREN T makroglosie, artropatie, klaudikace pfi podezieni na vaskuldrni amyloidézu, koZni depozita amyloidu, myopatie ardiografie,

MR - maqneticka rezol a svalova pseudohypertrofie, lymfadenopatie (i lokalizavana), syndrom karpalniho tunelu

K histologickému potvrzeni diagndzy AL amyloiddzy |ze pouZit i odbér z alternativnich mist: biopsie podkozniho tuku v oblasti bficha tenkou jehlou a/nebo biopsie slinné Zazy, rekta nebo
gingivy, pfi negativité cilend biopsie postizenych organd.
GIT - gastrointestinini trakt, ECHO - echokardiografie, NT-proBNP - propeptid mozkového natriuretického peptidu, AF - alkalickd fosfatdza, DK - dolni kenetiny
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Dg. kritéria

1. Prilkaz postiZeni alespof Jednoho organu, t). ledviny, srdce, Jater, GIT, nervu aj., depozity amyloidu, nikoliv v disledku jiné choroby
2. Prilkaz amyloidu v odebraneé tkani s pouZitim:

» aspiracni biopsie podkozniho tuku a biopsie kostni dieng, pfipadné jina necilena biopsie
nebo pfima biopsie postizengho organu

» barveni pomoci konzske Cervené

» prikazu fioril amyloidu pomoci elektronove mikroskopie

3. Pfimy prakaz AL (light chain) typu amyloldu:

» 5 pouzitim hmotnostni spektrometrie

= 5 pouzitim imunchistochemie, imuncfluorescence

» 5 pouzitim imunoelektronove mikroskopie
4. Rozpoznani monoklonalni proliferace plazmatickych bunék na zaklada:

» pfitomnosti M-proteinu v séru a/nebo v modi

» glevace hladin a abnormalniho poméru VLR kfA v séru

* prikazu populace monoklonalnich plazmocytd v kostni dieni (imunohistochemie nebo M-FC)

IMWG - International Myeloma Working Group, GIT - gastrointestinalni trakt, VLR - volné lehké fetézce, M-FC - multiparametricka pritokova cytometrie

Transfuze Hematol 2019; 25, Suppl 1.




Klinicka stratifikace

Revidovany “Mayo Clinic” staZzovaci systém ALA (Kumar 2012)

Skore 1: cTnT (ng/ml) = 0,025 nebo NT-proBNP (pg/ml) = 1,800 mebo FLC-diff. (rmg/|) = 180
Stadium | Il (1]
Celkové skére 0 1 2
zastoupeni (%) 25 27 25
05 (mésice) a4 43 14

PouZiti BMP (= 400 ng/ml) namisto MT-proENP: velmi podobny vyznam pro stratifikaci a progndzu, véetna hodnoceni cel
TnT - c-troponin, NT-proBNP - N-terminalni pro-brain natriureticky peptid (N-terminal pro-brain natriurelic peptida), FLJ
kové preziti (overall sunival)

Evropsky staZovaci systém pokrocilého srdecniho selhani p¥i ALA (Wechalekar 2013)

Mayo stadium |l plus systolicky tlak krve <100 mm Hg (1 bod) af
nebo NT-proBNP (ng/1) = 8500 (1 bod)

Stadium a b C
Celkoveé skore 0 ] 2
0S5 (mésice) 26 & 3

NT-proBNP - N-terminalni pro-brain natriureticky peptid (N-ferminal pro-brain nafriuretic
peptide), 05 - celkoveé preziti (overall sunaval)

>

Overall Survival

(proportion)

PreZivani pacientl dle stadia ALA:
A od diagndzy [—
B od ASCT

100

80+

60

40

20

== Stage 1

Stage 2
== Stage 3
== Stage 4

Mo. atrisk 583

Overall Survival

(proportion)

12 24 36 48 60
Follow-Up From Diagnosis (months)

31z 21 144 1m 55

100
80
60+
40

== Stage 1

204 Stage 2

== Stage 3

== Stage 4

0 12 24 36 48

Follow-Up From Transplantation (months)

Transfuze Hematol 2019; 25, Suppl 1.
Kumar S. et al. J Clin Oncol 2012; 30: 989-995.
Sidigi MH. et al. Blood Adv. 2018; 2(7): 769-776.

n IKE
M



KDIGO general recommendation for renal transplant candidate with a
history of malignancy

Q Prior cancer site, histology and stage are key factors that determine the risk of post-
transplant cancer recurrence for most potential candidates with prior cancers. However,
often the risk of death from cardiovascular causes outweighs the projected risk of cancer
recurrence.

O Timing of kidney transplantation after potentially curative treatment for cancer is dependent
on the cancer type and stage at initial diagnose.

0 Do not exclude candidates with a prior history of metastatic cancer from kidney
transplantation, however the risk of recurrence should be a major consideration and
discussed with the candidate.

Decisions about transplantation for KTCs in remission from cancer should be made
collaboratively with oncologists, transplant nephrologists, patients, and their caregivers.

Focus on a personalized approach to shared-decision making for cancer screening, which
takes into consideration a patient’s individual risks of cancer, the competing priorities of other

comorbidities.
K
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Guideline

Patients with a history of colorectal cancer

Uterine cancer Cancer of the uterine body

Cervical cancer in situ

Invasive cervical cancer

fesd
£ & g = E: % v Vd ’ . A
Type s 25121815151 Doporuceni délky remise pred Tx
Renal cell carcinoma Small or discovered incidentally O O O O
Symptomatic .
Large or invasive . ®
Bladder cancer In situ or noninvasive papilloma O O O O O
Invasive _
Breast cancer Stage 0-2 (including early stage) ®P® . @
Stage 3—4 (advanced/invasive) .|. ® .|6’®{
Colorectal cancer Duke A or Bl | @
Duke C @
Duke D ®
@
)
O
@
O
&

S0 2@

& 20
&
El &=
e

Prostate cancer Localized
Invasive
Melanoma In situ . .
Invasive ‘fiHi e
Nonmelanoma skin cancers Basal cell carcinoma

&

Squamous cell carcinoma

Leukemia

Lung cancer

ElEE

EEE &

Lymphoma

2
sco0
&

Multiple myeloma

Testicular cancer

Thyroid cancer

EIEE
GEE

Wilms tumor

Symbol Recommendation

.O 0 years

Minimum 2 years

® 2-5 years
[ ]
[ )

Minimum 5 years

E:T:::;:jation (or insufficient evidence) EV RO PAI U SAI AU S n IKE
M

Chapman JR et al.: Cold Spring Harb Perspect Med 2013;




KDIGO recommendation for hematologic disorders in renal transplant
candidate

d Candidates with MGUS, sickle cell disease, or thalassemia should not be excluded from KTx.

O Acute leukemia and high-grade lymphoma: avoidance of KTx until patient has received
curative therapy, achieved remission and remained cancer free for a period that have to be

determined in consultation with the patient, a hematologist/oncologist and the transplant
nephrologist.

0 Myelodysplasias, chronic leukemia and chronic/low-grade lymphoma: decisions about
kidney transplantation should be made in collaboration with a hematologist.

Advise consultation with a hematologist with transplant experience in determining transplant
candidacy since many lesions may be deemed to be at high risk of accelerated progression or
transformation posttransplant.

Decisions about kidney transplantation in patients with a prior history of hematological
malignancy who are now in remission should be made in collaboration with a hematologist.

n IKE
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Evaluace kandidata Tx s anamnézou TU

U000

U

Vék v dobé dg. TU a v dobé reference do WL
Dostatec¢né informace o pre-tx TU

Aktualni restaging

Stanoveni individualni progndzy v rozsahu 5-
letého preziti

Stanoveni adekvatni TU-free periody
Stanoveni rizika rekurence po Tx

Vyhodnoceni konvenénich RF

TU-free perioda

Tirmee

European guidelines [B2]

Ameerican guidelines [B3]

Mo de Lacy

Less than 2 vears

2years
(also inchudes
cancers otherwise
ot Hsted)

MMore than 2 wvears

Incidental RiaCC
Basal-cell skin cancers

I sif CAarcinommas
Small single focal
neoplasms
Low-—grade bladder
Canoer

Excised SCC
Prostate {1-2 ywears)
Lyrmprhorma
Thyronid

Testicular
Swvmptommatic reral

Malignant melanormas
(=2 years)

Breast cancer

(=3 wears)

Colorectal cancer

(=5 wears)

Invasive cervical
cancer (-5 yvears)
Invasive bladder

(=5 wvears)

Incidental FOC
Basal-cell skin cancers
Bladder carcinosma i sifo

Invasive bladder
Swmptoimnatic fenal
Testicular
Thyrovid

Prostate
Lammpheormsa

Breast cancer

{2-5 wears)
Malignant melarorrs
{2-5 ywears)
Colorectal cancer
(05 wears,
depends on stage)

SCOC=squamous cell carcinoma: ROC=renal cell carcimormm.

Riziko rekurence

>
>

individualni posouzeni transplantability
mezioborova spoluprace

prodluzovani TU-free periody- kumulace

komorbidit, nesnizuje riziko rekurence TU!

Campistol et al. Transplant Rev 2012, 26:261-279.
Albugami M and Kiberd B. Transplant Rev 2014,
28:76-83.

Risk of recurrence

Renal transplant recipdents

[BS,118]

Liver transplant
recipients [E5]

Low recurrence rate
(0% 10%45)

Intermediate recurrence

rate {1 1%6—25%%)

Hi gh recurrence
rate (- 26%6)

Incidental ROCC (0%4)

LEr_nEh.a-mn_q ! |0%=
esticular,

uterine cervical {(5%45),

thyrodid (79%4) carcinomeas

Prostate cancer
Breast cancer (249%)
Carcinoma of the
uterirve oy
Wilms " turmours
MMon-melanoma skin
cancer (6]

Melanoma skin cancer

(299%)
Symptomatic ROC
(30°5)
Bladder cancinomma
S e oA
Melwel oamnas

E—

Colorectal cancer (2096)

Incidental ROCC (0%46)
Ly mphomas (626)
MMalignant melanorna
(02a)

Cervin ¢arncinormsa
(0%}

Endoireetrial

carci reorea G
Myeloprol ife mtive
disorder (T%a)
Thyrodid carcinoma
(25%)

Colorectal cancer
(1925)

MNon-me lamoma skin
cancer {24%45)

Breast cancer {33%4%)
Dal sguarmons

canci noara {33%5)

ROC=renal cell carcinoma.




MGUS a transplantace

Pacienti s MGUS pied TxL a vysledky po TxL

Study Pretransplant MGUS population Outcomes
Naina ef al. Twenty-three patients with MGUS prior to transplant Four patients [17%) developed advanced plasma
followed for an average of 8.5 years cell dyscrasia (two with smoldering myeloma
and two with multiple myeloma)
Bancu et al. Nine pafients with MGUS prior to kidney transplant One patient (11%) developed multiple myeloma
Soltero et al Nine pafients with MGUS prior to kidney transplant None progressed
Jimenez et al. Thirty-four patients with MGUS prior to solid organ None progressed

transplantafion
Cuellar-Garcia et al. Five patients with MGUS prior to kidney transplant One patient (20%) developed lymphoma

MGUS, monocdlonal gammopathy of unknown significance.

O riziko progrese MGUS po TxL je nizké (0-20%)
O dlouhodobé preziti pacientd | stépu po TxL u pacientt s MGUS pred TxL je obdobné jako u pacient bez
anamnézy MGUS

O MGUS neni kontraindikaci k TxL

O u pacientl s MGUS je pred TxL by mélo byt provedeno recentni hematologické vysetreni k vylouceni pfip.
progrese do MM (“smoldering” MM)

O u pacientl > 65let je doporuceno provedeni ELFO pred TxL

IKE
Lum E. and Bunnapradist S. Curr Opin Nephrol Hypertens 2019; 28: 773-580. M




Amyloiddza a transplantace

—Mothers

0eq \\

ESAF Cause
amyloidesis

+ others censored
amyloldesis censored

Prezivani na

PDL

Cum Survival

0.8+

0.2

0.0

—rathers

0.5

0.5

Cum Survival

0.4

ESAF Cause

- amyloidosis
—+ athers censored
+ amyloidosis cansored

(I

vyznamné zlepSeni prezivani nemocnych (IBD,

Bechtérev, hem. malignity) po zavedeni biologickych léciv

RA,M.

v

v porovnani s ESRD z jinych pficin obecné horsi vysledky (v¢.
DM, pac. 65+)

nutna znalost rozsahu organového postizeni a délky remise

vyjadreni specialisty

0.0

T T T T
a 2 4 6

Preziti Stépu po TxL

JAL risk

Time (vears)

|

Tang W. et al. NDT 2013; 28:455-461.

Sawinski D . et al. Transplantation 2017, Sep 6.
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Myelom a transplantace

Pacienti s MM pied TxL a vysledky po TxL

Study Patients Outcomes
Shah et al Five patients treated with autologous stem cell transplant Two relapses (40%) at months 6 and 16
prior to kidney transplantation

Le et al. Four patients treated fo remission prior fo kidney transplant  Two relapses (50%) with one on chronic mainfenance
bortezomib

Huskey et al. Four patients treated after autologous stem cell transplant Four relapse [100%) with recurrence from 8 months to
5 years

DominguezPimentel One patient transplanted with history of multiple myeloma  Relapse at 3 years

et al.
Lum et al. Two patients transplanted in partial remission on One relapse at 2 years (50%)

maintenance therapy prior to transplant

O kazuisticka sdéleni

U

vysokeé riziko relapsu po TxL

U individualizovany pfistup k TxL vzhledem k vyznamnému zlepseni celkového prezivani pacientt s MM:
median celk. preziti 103,3M, median do progrese 37,7M

U TxL je moZnosti u pacientti v kompletni remisi navozené vysokodavkovanou CHT+ASCT trvajici alespori 1R
(2R), bez nutnosti podavani udrzovaci terapie

O v pripadé relapsu MM po TxL lze uZivat terapii proteazomovymi inhibitory (bortezomib)

IKE
Lum E. and Bunnapradist S. Curr Opin Nephrol Hypertens 2019; 28: 773-580. M




Trombofilie a vyznam pro transplantaci

O vyskyt trombdzy po TxL: 0,5-6% (nejvétsi riziko do 5M po Tx)

O ztrata Stépu do 1M po TxL: rejekce 17,4%, trombdza 44%

O asociace s protrombofilnim stavem

TaABLE 1. Estimated prevalence of thrombophilic disorders
General . . Renal
: . Patients with
Disorder population transplant
(%) first VTE (%) recipients (%)
AT deficiency 0.04 1 NA
Protein C deficiency 0.3 3 NA
Protein S deficiency 0.1 3 NA
Hyperhomocysteinemia 5 10 50-90
Factor V Leiden 5 20 4 6
Prothrombin gene mutation 3 6 3.7
High FVIII levels 10 25 NA
Antiphospholipid antibodies 2 15 19-28
AT, Antithrombin; NA, not available.

FIX

Tissue Factor === TF - FVlla = Protein C

+ FVII

FX == FXa

&

FlXa Protein §
Allla J

| Factor V Leiden I::/' FVa

Fll (prothrombin) == Flla (thrombin)«

Prothrombin
20210G=A

I

Fibrinogen = Fibrin

Antithrombin

Parajuli S. et al. Transplantation 2016, 100(4): 719-726.
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Vrozené protrombofilni stavy

O Faktor V Leiden: proteolyza proteinu C, ktery s proteinem S inaktivuje prokoagulac¢ni faktory Va a Vllla a
sniZuje tvorbu trombinu

TABLE 2. Renal transplant complications associated with factor V Leiden
. Estimated incidence
Complication E.Stil‘mgtﬁd
risk (O) FVL* (%) FVL- (%)

Venous thromboembolism 4 2540 6-15
Graft thrombosis 4 20 0.5
Delayed graft function 3 76 59
Early graft perfusion defect 12 25 3
Early graft loss (<1 wk) 64 25 0.5
Acute rejection 4 33-80 946
Chronic graft dysfunction ND ND ND
OR, Odds ratio; FVL™, carriers of FVL; FVL-, normal genotype; ND, not determined.

O Faktor Il protrombin: regulace syntézy protrombinu, 3x zvysuje riziko selhani stépu
O Protein C, S a antitrombin: vitamin K-dependentni; deficit provazi ak. | chron. zanétlivé stavy, v¢. CKD

IKE
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Ziskané protrombofilni stavy

O hyperhomocysteinémie: metabolismus methioninu; kofaktory- vit. B6, B12, kys. listova
- inverzni korelace s eGFR (v 85-100% u ESRD)
- nezdvisly RF pro CVD a TEN u kandidatd TxL

O antifosfolipidové protilatky:

- prevalence 1-3% (asymptomatické nizkeé titry), 10-26% u pac. s anamnézou
TEN, 10-40% u Zen s recid. spontannimi aborty

O kryoglobuliny
O ziskany deficity proteinuCa$s e

Trombéza dolni pélové tepny [

Parajuli S. et al. Transplantation 2016, 100(4): 719-726.
Andrassy J et al. NDT2004; 19(Suppl 4): 64-68




Doporuceni u kandidatu transplantace ledviny

Doporuceni KDIGO 2018:

O screening trombofilii provadét pouze u kandidatll TxL s anamnézou Zilni TEN, reciivujicich tromboz AVF,

neaterosklerotické arteridlni trombdzy nebo rodinné anamnézy TEN

O screening ma zahrnovat: koagulacéni testy, mutace ve FV a F. I, hladiny proteinu Ca 'S, AT Ill,

antifosfolipidové protilatky

Doporucena praxe:

O screening u vSech kandidatl TxL: koagulaéni testy, mutace ve FV a F. I, AT IlI

O v pripadé recid. TEN, autoimunitniho onemocnéni navic antifosfolipidové protilatky




Zavérem: MGRS= monoclonal gammopaties of renal significance

Praliferative GN with monoclonal deposits

Immunotactoid GN

Cryoglobulinemia I and 11

Fibrillary GN plasma cell clone? CLL

Mo clear clnne? Iymphoplasmacytic lymphoma/ WM

C3 GN and MGUS '1——plasrna r:ell clone— MGRS
plasma cell clone and
plasma cell clone or pntennal lmphopiasmacytic ymplomsa.
CLL \

lasma cEII clone
plasma cell clone and p e
/ lymphoplasmacytic lymphoma, AL Amyloidosls
MPGN MGUS
[&) / Light Cham Proximal tubulopathy '
[MIDD { 30% without Myeluma})
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Diferencialni dg. MGRS a transplantace

Renal disease
;f AL? MIDD? A Dy g | |
T',.q:el aryoglobulinemid 1 Consider othd ; : e
Extra renal disease? | — | ?rg?? B —"1 _&.g., abdomif R el e camt
‘x_ ;- S | I I
1
Fibil | Microtubulas wﬂﬂ' . me
Renal biopsy Serum EFfimmunofiation urine Bone marrow biopsy By | J inclusions | 'm“m
EP/fimmunofixation How oytometry B tLE[:EDD}LI-EDD_
FLC Immunchisthological studi Ig-related : Eﬂ'dﬁ“ e
—————— atyiodost GGOMMAD | [ without Pancont "
L AHL AR syndrome) Profferative
Acelludar il Nodular | | GN with mono-
s I ulcsderosis, i . dHEJEim
o [lobuior deposits; | 92T OSC0SS, | Mesangia Mesangial GN, Fibrillasy GN bamemicl L|  Crystal-storing ok
5 = Thickened tubular | profiferation, histiocytosis
Congo red positive T MPGN pattem Membranous GF, GN
2 TH J C3 glomenulopathy
I fkl"l‘l',"hﬁtkﬁ membrane and Congo red negative PG paktemn associated with
e ! vascular wall e
gammopathy
LC and/for HC Ebdelsm basetmntls in e
L Ay or ular S
=1 deposit= membrane and L m‘:’ Figure 2 | Diagram of MGRS-associated renal lesions.
vascular wall » G4 Clq deposis|] 1) immunoglobulin heavy chain amyloidasis; AHL, immunoglobulin
heavy and light chain amyloidosis; AL, immunoglobulin light chain
( AL/AH/AHL ) ( MIDD ) ( FGN ) ( G ) amyloidosis; GN, glomerulonephritis; GOMMID, glomerulonephritis
with organized microtubular monodonal immunoglobulin deposits;
T MPGN pattem] HCDD, heavy chain depaosition disease; LCDD, light chain deposition
TG s diag disease; LHCDD, light and heavy chain deposition disease; MGRS,
le G}%u monoclonal gammopathy of renal significance; PGNMID, proliferative
yfﬂ — |alomerulonephritis with monodonal immunoglobulin G deposits.
i Non organized, T Asociace s hematologickymi malignitami.
Crepnooel, punctate dense | /9EE T99OM Organized, parallel| | Transplantabilita posuzovana individuding.
) et tin - PR Nutna hematologické remise
nonbranching glomerular, 12-24 nm (> 30 nm) g :
fibrils, 810 0m | \ascular and (mostly 18-20 nm) intramembranous Fbrillary Joi sbepitheial
tubular membrane Zone deposits

Laser microdissection IKrE
Mass specirometry Bridoux F. et al. Kidney Int. 2015; 87: 698-711. M
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